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CLAIMS 



[Claim(s)] 

[Claim 1]A negative electrode which is a battery cell and contains (a) metal or a 
metal ion, and (b) (i) simple substance sulfur, At least one sort in metallic sulfide and 
metal polysulfide An electrolysis active substance containing sulfur of a gestalt, and 
(ii) conductive substance An anode containing a mixture, (c) (i) chemical formula 
Ri(CH 2 CH 2 0) n R2 (the range of 2-10, Ri, and R 2 among a formula n) an alkyl group, 
an alkoxy group, and a substituted alkyl group - same or different basis chosen from 
a group which consists of a ****** alkoxy group - it is - a main solvent expressed 
and an assistant solvent which has about 15 or more (ii)s donor number A battery 
cell containing an included liquid electrolyte. 

[Claim 2]The battery cell according to claim 1 corresponding to [ not less than about 
10% of sulfur of an anode is used above 50 cycles, and ] 1,675 mAh/g from sulfur in 
a battery cell in a capacity factor of 100 %. 

[Claim 3]The battery cell according to claim 2 by which not less than about 20% of 

sulfur in an anode is used by 50 times or more of continuous cycles, and a capacity 

factor of 100 % is equivalent to 1,675 mAh/g from sulfur in an anode. 

[Claim 4]The battery cell according to claim 1 whose solvent is Pori Grimm to whom 

it is expressed with chemical formula CH 3 0(CH 2 CH20) n CH 3 . 

[Claim 5]The battery cell according to claim 4 whose solvent is tetraglyme expressed 

with formula CH 3 0(CH2CH 2 0) 4 CH 3 . 

[Claim 6]The battery cell according to claim 1 in which Ri and R 2 form a closed ring 

With (CH 2 CH 2 0) n. 

[Claim 7]The battery cell according to claim 1 in which a donor solvent exists by not 
less than about 10% of concentration by a volume ratio. 

[Claim 8]A donor solvent Hexamethylphosphoramide, pyridine, a N,N- 
diethylacetamide, A N.N-diethylformamide, dimethyl sulfoxide, tetramethylurea, N,N- 
dimethylacetamide, N.N-dimethylformamide, tributyl phosphate, The battery cell 
according to claim 1 which is at least one sort in trimethyl phosphate, N.N.N', and N'- 



tetraethyl sulfamide, a tetramethylenediamine, tetramethyl propylenediamine, and 
pentamethyl diethylenetriamine. 

[Claim 9]The battery cell according to claim 1 in which an electrolytic solvent 
contains an acceptor solvent. 

[Claim 10]The battery cell according to claim 9 whose acceptor solvent is at least 
one sort in methanol, ethylene glycol, a polyethylene glycol, nitromethane, 
trifluoroacetic acid, trifluoromethanesulfonic acid, sulfur dioxide, and boron trifluoride. 
[Claim 11]The battery cell according to claim 1 whose metal of a negative electrode 
is at least one sort in sodium and lithium. 

[Claim 12]The battery cell according to claim 1 1 whose metal of a negative electrode 
is lithium. 

[Claim 13]The battery cell according to claim 1 whose negative electrode is a lithium 
inserted electrode. 

[Claim 14]The battery cell according to claim 1 whose conductive substance of an 
anode is at least one sort in carbon and a conductive polymer. 
[Claim 15]A negative electrode which is a battery cell and contains (a) metal or a 
metal ion, and (b) (i) simple substance sulfur, At least one sort in metallic sulfide and 
metal polysulfide An electrolysis active substance containing sulfur of a gestalt, and 
(ii) conductive substance An anode containing a mixture and ** which has at least 
one sort in (c) crown ether and cryptand A battery cell containing a liquid electrolyte 
including intermediation. 

[Claim 16]The battery cell according to claim 15 by which not less than about 10% of 
sulfur in an anode is used above 50 cycles, and capacity factor 100 % is equivalent 
to 1 ,675 mAh/g from sulfur in a battery cell. 

[Claim 17]The battery cell according to claim 16 corresponding to [ not less than 
about 20% of sulfur of an anode is used by 50 times or more of continuous cycles, 
and ] 1,675 mAh/g from sulfur in an anode in capacity factor 100 %. 
[Claim 18]The battery cell according to claim 15 whose solvent is crown ether. 
[Claim 1 9]The battery cell according to claim 1 8 whose crown ether is at least one 
sort in the 18-crown 6, the 15-crown 5, the dibenzo-18-crown 6, and the 12-crown 4. 
[Claim 20]The battery cell according to claim 15 whose solvent is cryptand. 
[Claim 21]The battery cell according to claim 15 in which an electrolyte contains a 



donor solvent further. 

[Claim 22]A donor solvent Hexamethylphosphoramide, pyridine, a N,N- 
diethylacetamide, A N.N-diethylformamide, dimethyl sulfoxide, tetramethylurea, N,N- 
dimethylacetamide, N.N-dimethylformamide, tributyl phosphate, The battery cell 
according to claim 21 which is at least one sort in trimethyl phosphate, N,N,N', and 
N'-tetraethyl sulfamide, a tetramethylenediamine, tetramethyl propylenediamine, and 
pentamethyl diethylenetriamine. 

[Claim 23]The battery cell according to claim 15 in which an electrolyte contains an 
acceptor solvent further. 

[Claim 24]The battery cell according to claim 23 whose acceptor solvent is at least 
one sort in methanol, ethylene glycol, a polyethylene glycol, nitromethane, 
trifluoroacetic acid, trifluoromethanesulfonic acid, sulfur dioxide, and boron trifluoride. 
[Claim 25]The battery cell according to claim 15 whose metal of a negative electrode 
is at least one sort in sodium and lithium. 

[Claim 26]The battery cell according to claim 25 whose metal of a negative electrode 
is lithium. 

[Claim 27]The battery cell according to claim 15 whose negative electrode is a 
lithium inserted electrode. 

[Claim 28]The battery cell according to claim 15 whose conductive substance of an 
anode is at least one sort in carbon and a conductive polymer. 
[Claim 29]A negative electrode which is a chargeable and dischargeable battery cell 
and contains (a) metal or a metal ion, (b) Sulfur of one or more sorts of gestalten of 
simple substance sulfur, metallic sulfide, and the metal polysulfide An anode 
containing a mixture of an electrolysis active substance and a conductive substance 
which are included, (c) A thing for which a standard:(i) battery cell attains a capacity 
factor of not less than about 10% over 50 or more cycles following a liquid electrolyte 
containing at least several sorts of solvents for discharge products of an anode is 
included, And a chargeable and dischargeable battery cell filling at least one of a (ii) 
battery cell attaining a capacity factor of not less than about 50% over more than a 
two cycle. 

[Claim 30]The battery cell according to claim 29 which attains a capacity factor of not 
less than about 30% over 50 or more cycles. 



[Claim 31]The battery cell according to claim 29 which attains a capacity factor of not 
less than about 50% over ten or more cycles. 

[Claim 32]The battery cell according to claim 29 which attains a capacity factor of not 
less than about 50% over 75 or more cycles. 

[Claim 33]The battery cell according to claim 29 whose metal and negative electrode 
are at least one sort in sodium and lithium. 

[Claim 34]The battery cell according to claim 29 whose negative electrode is a 
lithium inserted electrode. 

[Claim 35]The battery cell according to claim 29 whose conductive substance of an 
anode is at least one sort in carbon and a conductive polymer. 
[Claim 36]A liquid electrolyte solvent is chemical formula Ri(CH 2 CH 2 0) n R2 (the 
range of 2-10, Ri, and R 2 among a formula n). same or different basis chosen from a 
group which consists of an alkyl group, an alkoxy group, a substituted alkyl group, 
and a substitution alkoxy group - it is - the battery cell according to claim 29 with 
which it is expressed. 

[Claim 37]The battery cell according to claim 34 in which Ri and R 2 form a closed 
ring with (CH2CH20) n. 

[Claim 38]The battery cell according to claim 34 in which an electrolyte contains a 
donor solvent further. 

[Claim 39]The battery cell according to claim 29 to which a catholyte is characterized 
by separation distance between a rear boundary line which is most separated from a 
negative electrode, and an anterior part boundary line which has a catholyte most in 
the neighborhood at a negative electrode being below abbreviation 400 mum. 
[Claim 40]The battery cell according to claim 29 in which a conductive substance 
contains a connection substrate. 

[Claim 41]The battery cell according to claim 29 over which is continued for 50 or 
more cycles in said standard (i), and it goes in standard (ii) more than a two cycle 
and which is discharged by average current density more than about 0.5 mA/cm 2 . 
[Claim 42]A negative electrode which is a battery cell and contains (a) metal or a 
metal ion, and (b) (i) simple substance sulfur, At least one sort in metallic sulfide and 
metal polysulfide An electrolysis active substance containing sulfur of a gestalt, and 
(ii) conductive substance An anode containing a mixture, (c) a liquid electrolyte 



which specifies a catholyte of a solvent and a dissolution discharge product of anode 
origin is included - separation distance between a rear boundary line to which a 
catholyte is most separated from a negative electrode, and an anterior part boundary 
line which has a catholyte in a negative electrode most in the neighborhood - about 
- a battery cell being below 400 mum. 

[Claim 43]The battery cell according to claim 42 whose separation distance is below 
abbreviation 300 mum. 

[Claim 44]The battery cell according to claim 42 in which a negative electrode 
contains two anodes arranged in between. 

[Claim 45]The battery cell according to claim 42 in which a conductive substance 
contains a connection substrate. 

[Claim 46]The battery cell according to claim 42 by which an anode is arranged on 
an anode current collector. 

[Claim 47]The battery cell according to claim 42 whose concentration of a catholyte 
is about 3-30 mol [ per 1 L ] sulfur. 

[Claim 48]The battery cell according to claim 47 whose concentration of a catholyte 
is about 7-25 mol [ per 1 L ] sulfur. 

[Claim 49]The battery cell according to claim 48 which is sulfur whose concentration 
of a catholyte is about 10-20 mol per 1L 

[Claim 50]The battery cell according to claim 42 whose separation distance is below 
abbreviation 150 mum. 
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K> r^7>f V>77?>, r h^^f-Jl/'fu}£u> 9 JT^ 9 * 

StSo 7*-fc7**-fc»oWt LTtt, * ?/-;k xfk>^j 3 -;K # 
'J if- uyy<) =r«-;K ~f-n^?>, h " j 7 JpjJ-nftfc, HJ7Wn^^> 

> ~mimn& wh7^*^|4 ^ 7 n h y&a x xi^yu y 
yimm^mfhu&o ztihu, mt®7=-*y&iv$mmT~*y(Dm 

[ 0 0 2 1 ] 
[ 0 0 2 2] 



(15) «Hft2 0 0 1 -5 20447 

Lv> 0 
[ 0 0 2 3] 

l*JfcSM*fcj3^-C\ «^<7)m^-b;Hi. Mx^yffi[ (CH;CH 2 0 
[ 0 0 2 4] 

[ 0 0 2 5] 
[0 0 2 6] 

iH^I^, : 

[ 0 0 2 7] 

x/zMIS =Mx /2 S 
T*i6L#*ft*0«, x <i 0 ~ 2 , z Ji^*(7)«^flfi, Sli«i*-C**o 



(16) 00 1 -5 20 44 7 

lW^^'Kfi L^o M»i, TfcU VikmZmiKt&cDfrX nUi L< , 'J 
[ 0 0 2 8] 

z = 1) tt&TOJ:}fcffi*«£fc#-CS;& : 
xL i + S = L i x S 
x^2«U, i©^7f AOl|iJtx*^^-liM0 %lfctti$*LTV»4o Eft 

5 mAh/gj&*iMtli*fc5ISffiS*l*o 
[ 0 0 2 9] 

[0 0 3 0] 
[0 0 3 1 ] 

(i) ■t^x<Dmnmmmmm (lmiEm) c^it^s-t 

^cO^St^i: CK (2) *&14«6j*#Hffl (S^ioTitgLT^i) tfflH: 
:i:^ft|HUH^Jo lot, fflfflTSfc^tfcJRLfcWIHSI^^ 

n m^oommmim « * # ^ -e v> & t * k § ^ . & 2 © be it a t§t£« » 



(17) ££2 0 0 1 -5 20447 

[0 0 3 2] 

2 it k & ^> t \± , anas k ^ k %n ? ti fcttg <7> ± m& k * 1 1 * « 

[ 0 0 3 3] 

^ftffi 168 mAh/g (J: U*J4 L< f±504 m Ah/g, L < fi838 m 

Ah/g) UMlSt-^o £tUi, fUffl^lOO %-eo«»^t,ol,675 mAh/g 

[ 0 0 3 4] 
[ 0 0 3 5] 

(f y 9 x * 7 * % i?<D&% * - -> > ^+ kma $ tir & 19 , nmsifi/iu-^ 



[0 0 3 6] 

%mtLx*mn&K%ifr&bi><Dkt& : cd r. d. f. s. ->a 

(Shuker) , j . M . v-* f» > (Marston ) fcitfS. B. /JPv-, 
3. Inorg. Nuc. Chan > ^-/n h >14$H*t£tf& 'J f- * ^iftffciWffMJ 
(Formation of Lithium Polysul fides in Aprotic Media) , 39 N 176!Uc - ( 
1977%) , (2) R. D. 7<y, K, M. x^^Ai (Abraham ) , q. F. 
A- J . K. y-fV-j-y h (Suprenant ) js J; t/ S . B. /JW-, 
W«t ^ffl^^'if^A /^«cS*teJ (A Lithium/Dissolved Sulfr Batt 
er y with an Organic Electrolyte ) , J. Electrochem. Soc. x 126 % 523 ^ 
-v (1979^) , (3) h. try, A. ^vy=ya. 9 4 v % J. ( 
Penciner) , y. **-/t-$r, HiVE. h\ P; f-* A«ci£f8?t&J (Li 
thium Sulfur Battery) , 3. Electrochem. Soc.^ 135 , 1045^<-->' (1988%:) 

> (4) H. ^^>isX^E. *Uh\ r^tt'Jf-f A/«J**>K*>m*Mfc^ 
J (Electrochemistry of a Nonaqueous Lithium/Sulfer Cell)^ J. Power Sourc 
es, 9, 281 /^-v (1983$=) , fcfctffc (5) E. ^l/K, Y. ^^-A-^ 
, A. *J:0»Y. ?lf (Lavi) , f 'J f- S A : v 

jj-^r V5 y 7>MM1S.?)WM] ^ (Lithium-Sulfer Battery: Evaluation of 
Dioxolane-Based Electrolyte ) > 3. Electrochem. Soc. N 13 6 % 1621/^- ->* 
(1989%) 0 
[0 0 3 7] 

Sfi, -s-*-* (H^^f) mmw^m^n.x^z cjf) 
A4iro> *ffii4fc©ini*am-j-4!!i:«isr*fci-. nm 14 * u )?-v&ttcim<D 



(19) *$SS2 0 0 1 -5 2 0447 

[0 0 3 8] 
[ 0 0 3 9] 

Z> 0 1 v>T, 7/i'?-fA, »ifctt*r>K*«l4 

t&-e*S 0 JME* E± jt^ffM ? tt re ih-Hifi ^ ^ ii L o ^ 19 «if ? ti T v > ^, C 
MflL^o lEMEfi, - h±ic«|jft4 

& li , ms titzmmM -t > < v - $ t * k •? v * mz-r * i t § * 0 

[ 0 0 4 0] 
[0 0 4 1 ] 



(20) #312 0 0 1 -5 20447 

M%KH£%W®.<D-ts*U'-?<D%fri?i>, iSyTs, 7 9 * f- 7 ? > -tr 9 5 7 ^ 

*tt, r ffl 9 *3rfc<*>^** h • -t7--X|i (Hoechst Celanese) ^ 
LiitJ^*- K (Celgard ) 2300* tz\±*)Vlf- V2400^$ ) z >0 
[0 0 4 2] 

W. R. ^W* (Grace) &C o. fcHHKSJtfcfcB* 
§^3,351,4 95 ^ 4feIfC^T^>U37tt (Bellcore) fcaH*3ftfc#B# 
ft #5, 460, 904 ^ |^^5,540,741 X ^^5,607,485 -tU«*S*LT^4 

[0 0 4 3 ] 

*ftBoi><o^**i»i:*v>T, -t-'Mi mmi ttzit mm] 

aEffifi, J?? ^300 ^m^Tt^J^i L<> ^150 ^ mi^TT^ 
0 f <ml,lT'?*)Z<Dtftt$ L < , ^100 ^ mi^TT^ *L tf 4 3s$f i U»o ft&fc 

> mmn j t^^-^n h tut* > i?$#&ioo ^ m 

[0 0 4 4 ] 
[0 0 4 5] 



*R-t ^<Di&m& x xi* ti h<vm&ftmmm<v®<DM £ , la 2 a t 0 2 b 

^lltt#Itai)J\ * n - r -f > 7 L * 'J v - «|f 4> L < li 

«t o raft? jt*a6Jf^#nft«$ *i*o 

[ 0 0 4 6] 

H2Bfi, 0 2 AH^$*LTv>*-b/Hi«il1-4 l"#&«J & * W yco-tr^lO 
[ 0 0 4 7] 

1-4 «fb 'J ^ * ^ * J: XI/ 1 tz it 'J f- * l^mmfr h iltS, IE® * KM 
[ 0 0 4 8] 



(22) ft*2 0 0 1 -5 20447 

nmx a , muss v&m zzm^xmrnzn. 
±ffi^«ttEj&ttijcmii*ttt^iRitjtffi-4o o$ (9, st««com^b^ 

[0 0 4 9] 

«#iHii-* n-ox, zfrh<Dft&®<vtkm££t)nm<D®mtf 

[0 0 5 0 ] 

* < £ 2 o<?)^TMtSc ilt:, *3&f!H, mmii^«-^M4^oift# 



(23) #£2 0 0 1 -5 20447 

[ 0 0 5 1 ] 

Hem* 1 * * + t«t £ t just*-* > -it^it«L fcmflH&ta-tt&m?* «t 
tt 4 , iiicftiL 7t m^mttWii^-r & § & is f+ ^ 

l"Bifc3*lj!:J (open) #g^fc*t;lttffc<bfcv>o lEffifcfflv^tl* 
[ 0 0 5 2] 

v> < ofrcom&MZo 3fc1** 1 K> **>J:?fc-k/u (cell) (iff ® LTmftfeCb 
attery )^0^t#£o £<*>«Ji£-e»±, *tt^mffittmffi^J(ltf:ft*fc*fLTJfc 
tttt**v»£M*#LTv»*. lot, tt%ajRilrmra&ttJ&Ktifi<ft*: 

, «t U**0-t>URjK*HJ*i(!» OBJO^Jft) -C&Zo *?>*S*, R 

ftuflWCIiJ: )9iS< lit So iftKJoT, §SiL<*v>£»ttt (mossy) 



[ 0 0 5 3] 

MS£**/h$v»«|K:tt,ti4*K45E*«#p,*L4 0 iiiKJroT, 2fcm& 

[ 0 0 5 4 ] 

[ 0 0 5 5] 

ii = (D A CF) / I 
[±!E5£+> m li^->^fA?)t|I#l»| ) Hi, (Hi % H2A« 

7T-Se$U 9.6845X10 4 C • mo r l 'C^&] 
[0 0 5 6] 

femii^) * V - KIWI: to tz %> « H A C h ^tt5E&D *> £ d t 

tzmiTV -ft, X ? (c^LTtmifeii, ^^^SM^f 

[0 0 5 7] 

F x DisitfA C ©«*i&M0 m A/ (cm^tn) tigLti^?) 
[ 0 0 5 8] 

[$13 



(25) 



#*2 0 0 1-520447 



10 
9 
8 
7 
6 
5 
4 
3 
2 



10 
11 
13 
14 
17 
20 
25 
33 
50 
100 
125 
167 
250 
500 
867 
1000 
2000 



0.8 
0,6 
0.4 
0.2 
0.15 
0.1 
0.05 



#1- strife a 0 

[ 0 0 5 9] 



4 ? W±Cfo^ot0.1 mA / c m ! <?)f ^ 
[ 0 0 6 0] 



Att, ff4 L<{±400 5^n>/ (mA/cm 2 ) , «fc >9 <f4 L < 1*300 
^o>/ "(mA/cm 2 ) , ft fc*FS L < l±200 ^ n >/ (mA/cm 2 ) 

[ 0 0 6 1 ] 



1 = (D AC F) / i 



1 =A/ i i 



(26) #£2 0 0 1 -5 20447 

*3&l£«>ttffifi&)£ttMU 'Jf-^AfcabbfcElfc-*-* iau±©*it*^'tr 

, miC rUf-^A^^, l^^oIi^KJ (Lithium Chemistry, A Theor 
etical and Experimental Overviews ) N T>Z • v'J - • ^7°7n (Anne-Marie 
Sapse) £ j; ^ * • 7 * > • ? - 7 • z/ a 9 -< ^ ~ (Paul Von Rague Schle 
yer ) ® y John Wil ey & Sons , - a - g - ? (1995^) QglQtKflggS ft 
fv»4J: -? K, 3 n ^ > Kfc <t 'j 7** > KT** 0 £?>S&:fcli£ 

sch ) ?,t:j:o-ct**i-cv>i, #- yy vmm^m^i-x^^o -mm 

[ 0 0 6 2] 

Gth\m±±-V>it&®*%tSo Z.ilh<Dit&®\t, -tt&Ri (CH;CH 2 0 
) »R: (5£(K nfi2 ~10cDl£H, Ri^^^R:!*, tt»7 ^ ;V £ fctiT^a 

ft& 0 &&</Mi> RiiJitfRiH, *i:|f|^MLT, Mx.l^7")Vi- 
fJl'MLT^tU^, «tt»itO«ttt, /'M (CH.O (CH 2 CH: 
0) nCH») (CHzCHiO) n (CH:0) P pfi&l ~50<t) 

T, 7VU\tTY?7*)J* (CHjO (CH2CH1O) .CHi) 
[ 0 0 6 3] 



(27) 0 0 1 -5 20447 

[ 0 0 6 4] 
[0 0 6 5] 

& (CH2CH2O) .TO^^n^, fflV^*l*-jK^f±> n-C-m 
[ 0 0 6 6 ] 

rfki] 




(28) #^2 00 1 -5 2 0 447 

**>*WMt-t&toim'?$>zz. tlX^lo 1 2 - *9<7>-4 li, 

[ 0 0 6 7] 

> (F, CI, Br, I) , ib'J* (CN) , - hn (NOi) , Kn^-> 
(OH) i3<):«^iitom^*-cm^?ti#&o ±Kfc#JIRLfc f 

5-*?*>-5#a*»f&*L*o * ?*>x--f (-COCHiCHiOCH 

x-f/l'J (lariat ethers ) $:MLtU^ 0 
[ 0 0 6 8] 

tttf^JfcSittfcfc^T, V??y K-e** e ?W?v K<b, 

XCHiCH.) *f^tLT^4o Xfi, f^l«fIK**ot 
«£v> 0 LffUf, Xlilftii), V y FA s 3o« (C H: C H 2 O) 

, 2oo«W«n = 2 (»#B?2«) **U 3#l©#«*«n=l («XB 
Tli) 'J ^^Ktt [2. 2. 1] -^U^^>KfcM**L4o 

[ 0 0 6 9] 

> T - ^ > ffiffi]^* <& T ^ +i 7 s ^ - -^T^ & o K^-fcjJMiftK 

a, mm, j*ym$Kit®te-<*>tt<oMmzm&t2>o 

[0 0 7 0] 



tl>oTJ:V') o £*i y^A^*^^*?-*^^ 

o Kt-»li *^Tfi^b^iftO>f*>fl:*ffijiLTK* (4 
fcfi&M) ^^eMtio mm<D K 7-^- ( Sawyer) 

fcitfDA-r .j; a ;7 (Roberts, Dr.) (i J: & rft^#Ofc 
-ffc^jfcj (Experimental Electrochemistry for Chemists) % John Wiley & Sons 
, -^-3-* (1995^) C#i(:»o^?tlT^^o 

[ 0 0 7 1 ] 

, N-yxf*7-t>75 K, N, N- yxf***A T 5 h\ y^fiWW 
*->K, fh7^f«, N, N-^fA'7*h7n*, N, N-/7f)V 
**A75 K, y>« HJ7f-;K U >«h N, N, N' . N' -r 

[ 0 0 7 2] 
[ 0 0 7 3] 

D77> (THF) > ->'«77>, ^i7*nt'vy (PC) , KSxfi/> ( 



EC) , Rty^f^ (DMC) , f^xny^yy, N ?-)l> \£ n 'J VJ 
y^Kyx^ (DMEifcli/'M) fc<fc •? 

•£4*l*o 

[0 0 7 4] 

*§&lpi«)fc#m»Mi$*«U #j50~100 M*%c7)±« 

K, *1t\t9Vf9V K) **B**tt, ±M(7)n^ 

[ 0 0 7 5 ] 

*f&w om»ft 3- tr« & -t ^ ffl ^ ^ & (fiu mm 

ttfctt, $IxJi\ 'J f- 9 a h U 7^ cm ? >*;w-fc>w UML i N (CFi 
S00 2) , U*9A MJ 77- h (L i CF.SOO > A (L 

i C 1 O4) > L i PF«, L i BF4, L i AsFi, fcfctffc, JtMfflWi:JS<£> 

fctt, »*S*Lfc*IS«<l:«4fctt^a6fl:**«, ttffiJT& Mx/,s ( 

[ 0 0 7 6] 

>U©*»*ftO«»MI-Cf^»rJ-4 0**ff4L<, m»®coM^\ »7~25*/p 

W««-C**Ltf4iJjif 4 L<> ^^20^;K7)^^tL»fft'bif4 Lt^o 

COL iiSttl^/l'Oiiafctti&l-iWfcttU 1^©L i 2 S 5 f±5*JK?)Sit 
[0 0 7 7] 



(31) #^2 00 1 -5 20 447 

*a#^*3, 351,495 -j^ fc&tffc, ^T^nTttfcaaSftfcfcStftfi&S. 
460,904 ^ N [W|&5, 540,741 X ^5,607, 485 ^H|E«$ tltVSo 
[ 0 0 7 8] 

n-ttff L * »t ti if* f, t£ T^i^-c ii & v> 9 & H-£#£v> 0 

[ 0 0 7 9 ] 

jt&LTJ:v> 0 IE^MK#I&&«£^X--C*>«l:v> 0 oft), JNWftN ft 

4>&&o it^KioTfi, IEM*\ fllx.tf, L i 2 Sx (jfctK x ti 5 JsJLbT** 
) fc*»t* J: -5 fc£J£fc»<k3 'J A^ffrfbfcfc-*-* £ 



(32) #*2 00 1-5 20 44 7 

[ 0 0 8 0] 
[0 0 8 1 ] 

[ 0 0 8 2] 
[ 0 0 8 3] 

±««J:ii:, jEIwiStHSii, ]ESMM^^«mttWfio soffit 
I TOM I: 4 J: 9 ftaJ»36R*«*i- 4©*«*F 

v^-fflnf-^^^-^rlEcOU • t? -tib • ^-K-*± (Lydall Technic 
al Paper Corporation) ^fc-jK^jR^ -a.- B-?m? yfsT. ^ 



V 9 Y n -> y -b ( Elect rosynthesis Company) # e, Xflii ^ ?7r^ 

[ 0 0 8 4] 

Mlfcfi, *tj50 : i art* ^ , ; ftiO: i &T-e*titffci3$?:* L<, *t» 5 : i 
ifS^&JtoMJfcii, m : l JBLt-e** i L < , m 2 : i JJLLTJfciux 

[ 0 0 8 5] 

ttnewi±*i)njWKtt, flix.tf> ttaau iimi (ms»^+-e^, 

7 * n 7 ~ > > ^^a-b>, '/'J 'J 7> h^fxn- [7 -f x=r ^->^<J-I-U ;i^7 
*-*-rU7x* h *°- jVTcifi 19 looico^- - ;i< K D 7f • 7* 5 * /Hfc (Ai 
drich Chemical Company, Inc.) ^ - )^ j? >J y f- • 7 r >f > • *r 5 * ;i/ • * 9 
U9' • ^> K^y^«««*3051-U-4 ] % #ffiffiWJ, m 

WJ^Mt^il Witf, «*JHb#tK U 3<7«, 3 7 

iftWi^?*!) ^tiJ, ff4U>»£«tt, (l 
) «*«»ft+T»a*-f, (2) $#W««i^Mi:I^t^ 

7fJV7^ 70f^xjl/7 • 7 Mr A ft (Elf Atochem ) ^t>A#L#&*^- 
^ (Kynar ) > *''Jf F57J^Dxf 1/>^J, is J: 0 s ?K 'J if uyjr^rz/ 
K 5H^*{i& 900k ) ^W?ti&<> ft£*«>#*+ 

*»t*ttfflfcJlLfc#*-:>*/l'7 4 K-ffrfrfcOflltt, r->* a >y (DeJonghe) 



(34) 0 0 1 -5 20447 

^iE^tt^ ^g^f^4,833,048 X 0=^^4,917,974 t £ bXf\Z.}£xzi 
<bK#3.$*i*:#II|# «=^5,162, 175 -f-KfalfcS *iTv>* 0 
[ 0 0 8 6] 

Witt*) ^tt^IiMt^lA^^o itUiioT, ffi»S^<7)W 

art-am*, >r*>#«*fc$afcia^t*£* rnsft*. z.<D%mt, ft 

J: >)W*:3*iao %oT, jEffi»i_, #*r£Tott*:& f ift#* 
»R i: »1- 4 1 1 *«T § 4 i5 ifWSR KM LTS alttfc Lfc»t*ll*fc*>*v>. 
[ 0 0 8 7] 

W»l»fc»*&>l/W*) *g#tf*5,582,623 3 JrCv>& 0 £<7>tti® 

-en, flScUct j»mi4 ft i <7> « ^ k y * # t tz it m ft <d i * y &m#- * it tr 3 M 

LT*»*g*fctt#U lot., M<Z>>f L4v» 
o L^U ±f£^*il#tt»5,582,623 -§-H|B«$ tlT V^^itcoMfi, 

[0 0 8 8] 

^m^&cDK'Mitzmn^- z<oiEfe(?) i o^ss^n-t^^ 13a 

Tig 304 -e, £ J; tfjEffiftfl^fc <H 7 } ) - *W*1" 4 o 

o $r jfe^^s^ tz\$ji-tfy mmm^m w&m 

ifticn-f^mo Xfi306 ^#B8?ti^v> 0 d<7)MT\ 
^ftt^^T'n t^^LT^ 7 'J Lt Uv>o Iff 308 

T> f§<b*ifc (WMLTJ3W:) mm ZJ)m%k°<D?-7-4 > 



(35) <R*2 0 0 1 -5 20447 

*-feJHl|&*£t\ 312 T^n-b^^TtJo 
[ 0 0 8 9] 

y n -t^300 ft^Xfl350 , 352 £ J: 0^354 T^^tlTV^ «fc 9 

loOTmLtiv>o Xff350 -e, a**H#*43'Olofc LTXff3C4 
tii? tLfc^ 7 'J - tfttCfA LTU V^o Ig 350 <0#A* n 

mj ^o-t^mo xii352 -cfi, «*m«axfi308 *k#alt*> 

«fci,> 0 rngj 7n**t&U *Ifi5i:ii, ?«ll&:f«S« 

lit$^MJ-^^tfo XII354 -c, rni MJ ^n*^c*v» 

•C-fc/K*>II*£T (Xfl3l0) >fi:lIi:lf«-*ALtJ:v>o £<z>*£\ ft It 
tt««m»»+lci||l^^*L4 0 M£350 v 352 J: 0*354 1 I*USLt 

[ 0 0 9 0] 

^9 i ;~PS^Xfl304 -cji, CL^flgK «fc <o, £5&ffcL*o 
[0 0 9 1 ] 

[ 0 0 9 2] 



(36) $1*2 0 0 1 -5 2044 7 

tmf£<7)X\ X-;M:K}IL^' 0 SI (ml) fcBWIfeft (g) tOJt 

*#fr**8^Jft7mjt3*i4o #* (ml) ii^1-^»^^J (g) <7>tSH*> 

3 $ n - ;i/ = jisKM L TJ§- K 1" * o 
[ 0 0 9 3] 

[ 0 0 9 4] 

n - *V>*«14# ] )-?-to£ Iff: <D <fc $ 4r»«tt«R«>3lft*'6 , fc** , #4 *t 

mis j tn^f *<, xy'j -<^)@#f*i»*<7)*mi4^s^ii 

fe>hn, *s«k ti> i5-85%^>ieii|-c*4*«, ioo % s^-c* 

[0 0 9 5] 



(37) mm 0 0 1 -5 2 0 447 

*t*tt# 'J v-, jo X Iff: CO X i *»4H t *R«>«*#k*;a«a':t *i* 0 j£^#J 
*^9'J-^«ilDLT, * 9 'J - + O & * J3 «fc OV 4 tt * 

5'J- + OH#*fi#i\ « is J: OV 4 tz i,tmitmfrb%fc1tLXi> X i^'o 4 
fc, ^J^JDU, jEffiO*^fl9^#14*SMtLfc*?, H#- @##®i3 «fc 
OV 4 f4 is »t * A£tt*om*Cft»IS * lftl± 3 *fc »K 

jBK^fr^m^e** <t OV 4 14 >f #31 3 *fc 19 v 3 K (il^fk 

Mi, MWfctt, 5-50%o*i|-e***«, o%^v^#^r 

[0 0 9 6] 

-fflSK X7'J - *£trft£»*frifcfflK 14, U xf ^ y 3 - * 

im&ztiz^o *y frmitDmizmvogm^-ty Mi, 25% ^ 

[0 0 9 7 ] 
[0 0 9 8] 

***HjtLfcl9, is J: OV4 (4viP? <9 ~t%> )\/k LT 
f|ffln:H ! -C^o JftSWfciifcfflfctt, -fV^n^r* 
f F5t Fn7 7>, f F^U, 7* /H*i>7**/H3 

[0 0 9 9] 

lEffiti, v-fir-cn? Ktfcm*<o**>S8Bffi*fflnT (iff 306 -e) *9 



M 4 »t tiff £ £> ft v> 0 ttT<7)*S^t L#4^T^JtIfe 
[0 10 0] 

Jim i : t^^ffitt, IMtOT^^^A^xf^u^ift^I 

*-n? K*»iI3«iaifcfcJ:oT||*1-*. I?£25^ m ^n-x ^ 

V^tt, 7>f •Vg*«*&P.198 cm (0.078 ^ K(i l ML 

[0 10 1] 

«I£J3^T, iOWBUiifo 0-200 /im j)HtS,s 0 
[0102] 

o Ii«i:^t«L/r>JV^^ ^ 'J - >±i:i*^ 0 * - 

-#?Eg2*U LT J: ^-KfrESti^o * 

[0 10 3] 



(39) 00 1 -5 2044 7 

[0 10 4] 
[0 10 5] 

jft^^J^-tr;K75S*itT (Iff 310 ) (i, i^^-CtToTJ:K 

ouft*Lfttt*Ltf*?>*^. ~£.w^v>Km%vn\ n « v> * a, it lt 

14»«t»4-«U3teiK* f fi<, lot, J:«9«i*fl5HjEffi^?miat:ftAL#4 

o *v - ma, &t<v£ 1 \~iEm~*&£&z*x *v- mz 

[0 10 6] 



(40) ®$k2 0 0 1 -5 2 044 7 

mg-e*IS L#£ - 1 fi g * $ o 

[0 10 7] 

El 

is J: OTf i , v> -f *i<7> 7 **'J4IU<ll7Ji'* , J ±^#« 

[0 10 8] 

#JS, i fcli, ££Jf ABM 2 li # 7^SI»ffl^MUJ:3 & 

^I^^>^WtJ:v> 0 ±1E-Cfj£IJ!Ljfc «fc 9 K> d^^S^^^^S-f 

t ft &*>*»L *»ttt, *«*fcit*U 

flltt****. *»KMt£<&IHI«fctt*)«tfo 
[0 10 9] 

-7^-^A^£, 'Jf^A-y'jry^ 'Jf^A-xX^ fcJ:^ 
h'J? A (fllx_tf> Na<Pb) 7&Wbft*o ffi<7)#Iigi:ii, v 



(41) #*2 0 0 1 -5 2044 7 

[0 110] 

ftgJffi, ( 1 - h 'J^f^y'J /w- 1 ( TPTMS PJ ) T 

E<&*R*?6* 3 fc* < O < * - So 

[0 111] 

? A >f t;lt&*>tmU\ y^'J- ?-y (Jeffrey Dahn) 

*<D£i%mmii, jU iyC« y =0- 3 ~2) T^SftSo #< 

tlfcmttli, 5tL i C.-Cg3*l&o JfA 

o mm (Sat 0 ) <=>> riMMK^tt^jf^^^iu ( AMechan 

ism of Lithium Storage in Disordered Carbons) x Science > 264 ; 556 

->\ (1994^4^22 0) #B8 ) 0 CKaSfcfcTIi, *'Jp-7^^/'-<-^© 



(42) mm 0 0 1 -5 20 44 7 

[0 112] 

L i /S mOifcJtfL i /S i 0* * *<B#?;**St*tt**$M!«>mMiK 

xi£Sm«^\ fflK (Tahara) hy 3-n 7 ;<1flHHI»BUM38^ (1993^ 
) % >f K* (Wota ) * ^##^$2113405^ (1994^) % $5 &Zf I . 
3- h~~ (Courtney) r ^-^'jil^ > 7 > h -* K£(,*T 1996^10^ 6 ~ 
HH $ tlt«»^^, 96-. 2^ #S#-t66, 

88^- v (i*Lfe<?5S:ilRtt**L-e*L^T^)§fl9-C#JIRi: LT*IJMIII»K*i#&tf 

[0 113] 

Ittico^Mt^ * JV^EItio *3Ml nafl5H»i50|a£ij; 

Mtb*<7) l«9i: LTSIJjeLT) *&10%Jtt±©««#!lflI»|£*#-J-*o ilffiU 
<tt, 50|@l^±^-9-^^;v-C, ft20%&± (*4Jff4L<»i»30%Jtt±) 

[0 114] 

&o fljffl$100 4r * O fls£ tf> <*) 1675 m Ah/gC L > 

[0 1 1 5] 



WJ (circulation) S*«»t4 i fc U*4 0 *»W^J*R-fc^««#^«J^S 
[0 116] 

, «f» l t *l f> otttt&Afttfjt&csi* Lx&mt& <d * m±+ 

St* 4 «> * ffiit-T * o ftfc&'OtJ:-? ftM LTIi, 

[0 117] 

•J f- 1> A - x t A^^t^)^»I$^ti: it f £ v» 4 <D t 
[0 118] 

50 (MS) 24 %<7 )f~ts>Tyy 5 fc, lB%©#'Jxf-l/> 

**fK CMw=900 k (PEO) ] 2%(7)B r i j fc, 6%<7>'J^A h 



ttJt = 20 : i) LT> HI^fMLt, ^^2BW7 7U-mcil 

0015 g/ c m'fJbofco 
[0 119] 

■fe/^-^fi, £W?#0.0254 mm co^Lg*^^- h (^*- 

* h • -b7--Xa, *)Vlf- K2400) -e^oTto iElteJ:«S-fe/N , V- 

[0 12 0] 

€^iM4l^f U - * * n ?>f T^H -> )\sV y f j*r£*>* <J -xi,t ( 
3M Company) ) 65^ j fcjEfifflUfcEllU iEflLhtftJLft * 

$0,127 mm (5 = 125 = 7 uy) (O^JlVf ^Aftii (/-^*n 7 
^tffl*^f"-7»FMC/'J^3tt (Lithco) ) Sr|R?LK-b^V-^v' 

[0 12 1] 

^fcv»-C, t^7*7ffl^^t0f^7 9 3-;v|i (Maccor Inc. ) <7)4000-> i; 

J^lH^o -e*Lf*Ll.8 #;l< his J: 0*3.2 ^F?)*7 h*7tECMLT 
fflV^tL7tStm^{i90^A/cra\ £®$fi40// A/cm ? -C&o£ 0 gj 5 f i , 

9 K> ^<7)-b;K7)Mli:^fe-C^5eLTi5 *) , 600 m&±<D-<r4 ? frtf&h 

[0 12 2] 



(45) 8*12 00 1-5 2044 7 

^J+Inf-x^-M^'J y K-^ • -f * - * * • *-/t-tfc (Lyndall Techni 
cal Paper ) ) na*3*TMU iOjElitt, fifcg» 

>«T^o?to #<bti£jE«li, M#ft0.0029 g / c m 2 19 , 
[0 12 3] 

<7>m»s^WLH-fe^^"^^w^fi!!ffi-t^eetL^ 0 j?? 0.127 m 

m (5^K 125 s*n>) ©U^^AHttR (;-7*n?>f 

fc*;u*1.38p a (2 ps i) «U:o 
[0 12 4] 

^m^li 90 // A/c m 2 T?*ofe 0 116 ii, #5feJfcWiM ^^©iO-bW* 
ISfOffl^^^LTv^o ^7755^Sib^^J:M^ ^co-t;v<7)ttfb(i®a6T^ 

[0 12 5] 

«W 3 

70 (4a) %0)*~tf>f?yjrk.* &%<D# 1; xf V > * * -> K (PEO, 
Mw=900 k) fc, 5 %OB r i j y~J&fc»*fflV»"t\ 

[0 12 6] 



*»ALTIEffifcJ|]*.*:o jEtefc*»ttK*JfALfcfc, $?Lf£*AU- * 

m i nie«c^^<7)tfBi-) ^oem±^<7)^^o mm 20 fi \ <D±tm 
mmnwM*mm j t^^--¥±.^mLtco w 30.127 mm (5 ^ ;p 

, 125 5^rn» <D<)*V2>nmm (FMC /.j X =r|±, TO) *«?Lf-fe-*l'- 
^V-h±HW*fc 0 J|l*&T&*lfc-feA'*1.38p a (2ps i) TEiLto 
[0 12 7] 

[0 12 8] 
[0 12 9] 

£]»«3fc1E8<&fc<&fc«£^li**#, ;E«S #0.00197 g/cm^i 

^ 230 5^n>^^«« 3 Ktmvmnmmt m-) *je«k 

«5*fc-fc>u*, ^llfl 1 CBiOtOtaH^ftTKf ^ h U, 1-5 V 

00 ^ A/cm 2 T'*o^o -b^^M^tL^^V- KijM)** 1*250 ^ 1 o 
tzo mvfrhmhfrtcll fc, £0)-t Steffi {i&£T£5e LT£ , *u30%^) 
«flJffl^T30jp]^±(7)^fem^^^^^#^tl^o 
[0 13 0] 

80 (1*) %^)*-*'>/7 H ft flgBj 20£* % <*> r 7 n > ffc$ 



(47) #£2 0 0 1 -5 20447 

<r> {ry^^rm^ 4 y h yffi&OT^tfyQ (DuPont Company) ] t<DZ 

<G jEH»i£tt«l 3 ^f£«c<?5 <7> £ & fiU JEM^fi, ?Stt«f, 

r 7 n > £ £M ? y Z X&> ij , z<D$imMxli, @#>f*>fc 

) o ft&JtfcjEffilltt, lfi^0.0039 g /cm'^l), £*l*Hft*£*I* 
[0131] 

tf, *$M3«U 1»6¥7 Jf 26b fctti* 3*1*: r«m«=&IEllJ (REOHARGEAB 
LE POSITIVE ELECTRODES) ^If^f @# ^ & 08/686, 609-53- £ £ ^1997^ 3 
J!l9B{CfcBM?tL^ r»m¥f^m^«7)il^m#l&J (OVERCHARGE PROTECT 
ION SYSTEMS FOR RECHARGEABLE BATTERIES) tM~f&-% g#fF ft M $08/782 , 245 

[0 13 2] 

[McoM^tOT 

[mi] ffl<?)'jf^ /Tfctmm'R/m myn^H, 

[112 A] J:4'J^^A/78[#«»S/«tSf-fe;l, 

[12 2 B] «^co 3 £ £Mo£;ifcS4ft£ U'Jf^A 

[03 A] *MKfflv>#*IEM<f>fcF£ L ^MffiO 7° n-bxMl 0 
[0 3 B] *»Wfl?4r^K:fflV»4fcje>Ofllt»«ttOftjtKfflV>?)#l4tt/r 



(48) #£2 0 0 1 -5 2044 7 

[Ei6] %%m2\z.%m<<n^)\<<T>&%itm.*r4 $ Mmfcmm%<r> ? y 

[BB7] *Jftfll 3 fcK*<& *#£tt**M ^JHfc©^?7 

[B9 9 ] £tt0O 5 ^ffi«(7)-fe;K7)^^fgffl$M»m-9-W 9 7 
[010] *^f3 6 ^!2to^^««fiJffl^«m^-f 7 



mm 0 0 1 -5 2 0 447 




(51) 



ifi*2 0 0 1 -5 20 44 7 



[02 B] 




&*I2 0 0 1 -5 2 044 7 



03 A] 



r 



300 



350^ j 


/-304 








; <■«> j 


y- 








/-SOS 












352 




/-308 




^ ; 5'';iEi^fc*7y- 


j (HI) J 




354 




y-310 


"j 




| (i i IS) j 




!„., i 




~^312 



(53) 



#112 0 0 1 -5 20447 



[0 3 B] 



ft e a 






s 






S3 


s 


















1 






% 


£ 


n 




p 


a* 






$ 








$ 


i 


. £ w M 


_> 
■5$ 


.£* 


_> 








a* 


1 


i 


i 










1 


til 
1 


SJf 


f|f 








J) 


a* 
















i 


if 




11 


si 
Si 


If 


Si 










1 


1 


1 






III 


ill 


fc f 1 


off 

■II 


^| I 




if 


in 


m 

■m s? 


i 




1 


i 




1 




! 


it] 


Hi 


M 


hi 


ma 




E irv 1 






'ft 


CO 

1 

•ft 




I 

■ft 




'ft 



(54) 



#^2 0 0 1 -5 20447 



ft 6 



«n o. «n 

o o o o — o 



* 

BE - . 
* 



m 



cm to m <o 



(55) 



#312 0 0 1 -5 2044 7 




C59) 



#312 0 0 1 -5 20447 




(61) 



&*2 0 0 1-520447 



INTERNATIONAL SEARCH REPORT r — L^, „, l ^ l „„ u „„ ~ 
PCT/US 98/21067 



IPC 6 HOW 









T 


US 5 522 179 A (CHU HAY-YING) 4 June 1996 
cited lr> the application 

see coluiin 6, line 8-63 - column 11, line 
27-42; claims 42-52; figures 1,2.6,7 

T0B1SHIHA S ET AL: "Study on th« 

reduction species of sulfur by alkali 

metals m nonaqueous solvents" 

ELECTROCHINICA ACTA, 

vol. 42, no. 6, 1997. page 1019-1029 

XP004016985 

see abstract 

see page 1020, column 1, line 3 - column 
2, paragraph 3 

see page 1028, column 1, paragraph 2 - 
page 1029, column 1, paragraph 1 

-/- 


1-3, 
6-22, 
27-29,42 

1-3. 
6-22, 
27-29,42 



15 February 1999 


19/02/1999 


Euiumn nun one*, p.b. »ta Pmttan 2 


De Vos. L 



page I of 2 



(62) 



#«2 0 0 1-520447 



INTERNATIONAL SEARCH REPOBT 



FR 2 124 388 A (DU POUT) 22 Seotember 1972 



PELED E ET AL: "RECHARGEABLE 
LITHIUM-SULFUR BATTERY (EXTENDED 
ABSTRACT)" 

JOURNAL OF POWER SOURCES, 

vol. 28, no. 3/04, 16 May 1989, pages 

269-271, XP00023SI76 

see the whole document 

GB 2 084 391 A (UNIV RABOT) 7 April 1982 



US 3 907 591 A (LAUCK HELMUT) 

23 September 1975 

cited in the application 

see column 1, line 32 - column 2. line 19 



#£2 0 0 1-520447 



INTERNATIONAL SEARCH REPORT 



PCT/US 98/21067 



FR 2124388 A 22-09-1972 



SB 2084391 A 07-04-1982 



FR 2014610 A 17-04-1970 



US 3907591 A 23-09-1975 



AU 3888295 A 

BR 9506539 A 

CA 2181822 A 

CH 1144017 A 

EP Q739544 A 

JP 9511615 T 

WQ 9616450 A 

US 5532077 A 

US 5582623 A 

US 5686201 A 

US 5789108 A 

US 5814420 A 

CA 970028 A 

DE 2205099 A 

68 1353113 A 

JP 54016623 A 

NL 7201194 A, 8 

DE 3136820 A 

FR 2490881 A 

JP 57145272 A 

US 4410609 A 

OE 1935941 A 

SB 12 17306 A 

US 3546022 A 

DE 2165634 A 

FR 2165876 A 

GB 1411270 A 

JP 480773Z8 A 



17- 06-1996 

28- 10-1997 
30-05-1996 
26-02-1997 
30-10-1996 

18- 11-1997 

30- 05-1996 
02-07-1996 

10- 12-1996 

11- 11-1997 

04- 08-1998 

29- 09-1998 

24-06-1975 

19- 10-1972 

15- 05-1974 
07-02-1979 

07- 08-1972 

16- 06-1982 
26-03-1982 

08- 09-1982 
18-10-1983 

13-08-1970 

31- 12-1970 
08-12-1970 

05- 07-1973 
10-08-1973 
22-10-1975 

17- 10-1973 



(64) 



mm 0 0 1 -5 20 44 7 



E P (AT, BE, CH, CY, 
DE, DK. E S, F [ , FR, GB, GR, IE, E 
T, LU, MC, NL, PT, SE), O A (B F , B J 
, CF, CG, CI, CM, GA, GN, GW, ML, 
MR, NE, SN, TD, TG). A P (G H , GM. K 
E, LS, MW, SD, SZ, UG, ZW), E A (AM 
, AZ, BY, KG, KZ, MD, RU. T J, TM) 
, AL, AM, AT, AU, AZ, BA. BB, BG, 
BR, BY, CA, CH, CN, CU, CZ, DE, D 
K. EE, ES, F I , GB, GE, GH, GM, HR 
, HU, ID, I L, IS, J P, K E, KG. KP, 
KR, KZ, LC, LK, LR, LS, LT. LU. L 
V, MD, MG. MK, MN, MW. MX. NO. NZ 
, PL, PT, RO, RU, SD, SE, SG, SI, 
SK. SL, T J, TM, TR, TT, UA. UG, U 
S, UZ. VN, YU, ZW 

Tjt'JX&mm 94549 ij<JV*)l~T 

F 910 

(72)fS9i# ■y^a, zj-j-fy 

7* <) ftWm 94703 *}')7*)l>~7 

- h 2336 
(72)*9I# iJVV. ?4 . 

T^ ! J*^H 94618 *J<)7* )i~7 
•Hi *-f 9>F ?'i7h> XMJ- 
h 225 

F£-A (#* ) 4C022 NA01 NA02 NA04 

5H029 A302 A303 AJ05 AK05 AL12 

AL13 AM02 AM04 BJ04 D30S 

EJ04 EJ13 H302 HJ04 HJ10 

H317 HJ19 
5H050 AA02 AA07 AA08 CA11 CB12 

DA10 EA08 EA23 HA02 HA04 

HA10 HA17 HA19 



